Therefore, health coverage for SMNG-affiliated children is financed by three sources: SMNG, CAUSES, and FPGC, which are all operated by the National Commission for Social Protection in Health (Comisión Nacional de Protección Social en Salud, CNPSS), also known as Seguro Popular.
SMNG provides the following benefits in primary, secondary and tertiary healthcare: i) an integral preventive package; ii) laboratory studies for early diagnosis; and, iii) diagnosis and treatment (including all required medicines) of 116 health interventions related to the most frequent diseases of children under age 5. In addition, for these children, CAUSES covers 109 health interventions and FPGC 44. Therefore, as children receive preventive and curative health care for all main and frequent diseases, the hypothesis is that beneficiary households should not spend money on child healthcare. Even though families can decide where to attend child health needs, the assumptions behind this hypothesis is that if health services of adequate quality were offered by the program and were accessible and available to all beneficiaries, then the beneficiaries would prefer to use these rather than any other private or public health service.
One of the program's main objectives is to reduce households' economic burden so as to avoid family impoverishment due to health problems, stated as follows:
Propitiate effective access to health services to Mexican children under 5 years of age born after December 1st 2006, and who are not affiliated to social security… through high-quality free health care as for prevention, diagnosis, treatment and rehabilitation. The SMNG benefits will be additional and complementary to those offered by CAUSES and the FPGC (numeral 2.1 2009 SMNG Rules). 1 Therefore, if health services covered by the program were accessible and of adequate quality, and all services and medicines were timely and fully provided, households should not spend money for child healthcare, since they would prefer to use these publicly provided health services, rather than any other public or private health service, and/or they should not have to buy medicines which are otherwise provided for by the health services.
The main objective of this paper is to analyze households' out-of-pocket and catastrophic health expenditure on SMNG-affiliated children using spending associated with medical appointments, medicines, laboratory analyses, hospitalization, and traditional medicine. The analysis also includes whether households have to postpone or cancel medical attention for their children due to economic problems. Data is presented by national, urban and rural areas, socioeconomic level and affiliation to Oportunidades, a conditional cash transfer program for the poor.
Materials and methods
A descriptive analysis is carried out using information of the SMNG National Survey, 4 which is representative nationwide, as well as for rural (under 2 500 habitants) and urban areas. This survey is a baseline of 9 107 households with children (representing 1 520 494 households using an appropriate expansion factor) already affiliated to the program, and information was gathered from March to April 2009 by the Instituto Nacional de Estadística y Geografía (INEGI) in association with the Hospital Infantil de México Federico Gómez (HIMFG). The sample was taken from the census of affiliated children until September 30 th , 2008. The sampling design was probabilistic, multistage by conglomerates, being affiliated children the unit of analysis. The estimation of the sample size had an expected non-response rate of 30 percent. The questionnaire was desiged to gather information about children health status, use and access to health services, feeding practices and, for a subsample of children, anthropometric measures were obtained. The survey includes the household's total income and expenditure, and child health expenditure. Child healthcare spending was obtained through a series of questions about the expenditure on doctor's appointments, medicines, laboratory and other analyses, hospitalization, and traditional medicine. This survey also includes information about whether the family experienced financial problems to cover child healthcare needs, and if because of this, medical attention was postponed or cancelled. Information on how the family funded healthcare was also obtained. The SMNG National Survey had the consent of HIMFG's Ethics and Biosafety Committee.
For the analysis, households were classified by socioeconomic level using deciles of annual per capita household expenditure, with the cutoff points from the Households Income and Expenditure National Survey 2008 (ENIGH 2008) 5 at 2009 prices, but the household healthcare expenditure reported is from SMNG National Survey. The ENIGH was used because SMNG National Survey cutoff points would not provide information about the socioeconomic level of families with SMNG beneficiaries. Per capita expenditure was used instead of per capita income since households tend to underreport income. In addition, results are presented by whether households are beneficiaries of Oportunidades (a conditional cash transfer for the poor that is the largest poverty alleviation program in Mexico), as this could affect the results on health expenditure on SMNG beneficiaries. Oportunidades includes mandatory preventive healthcare visits for all family members, including children under age 5, as well as nutritional supplements and a free Health Guaranteed Basic Pack 6 (Paquete Básico Garantizado de Salud) that includes, in the case of children, prenatal and newborn care, vaccinations, nutritional and growth follow up, treatment of common childhood illnesses (respiratory, diarrhea, and first attention of accidents among others) and health education.
Calculations on catastrophic child health expenditure were done using three definitions of household's capacity to pay:
Definition 1:
The household's capacity to pay is defined as effective income (or expenditure) remaining after basic subsistence needs have been met, using a food-based poverty line. This is the definition suggested by the World Health Organization (WHO, Xu K, et al 2005), 7 and is calculated as: 
Definition 2:
The household's capacity to pay is defined as expenditure remaining after food spending:
where, cp h is the capacity to pay of household h, te h is total expenditure of household h, and fe h is food expenditure of household h
Definition 3:
The household's capacity to pay is defined as expenditure remaining after food and housing spending (rent, gas and electricity), from the same survey: In all three definitions, food expenditure excludes alcoholic and tobacco spending.
For all three definitions, catastrophic expenditure occurs if child healthcare spending is greater than or equal to 40% of the calculated capacity to pay, according to WHO 2005 guidelines. Therefore, the variable "household with catastrophic spending" is a dichotomous variable which takes the value of 1 if household h has catastrophic spending and 0 otherwise.
Catastrophic expenditure h = 1 if he ≥ 0.4 x cp h Catastrophic expenditure h = 0 if he < 0.4 x cp h
A threshold of 30% was also calculated as some official reports of the Health Ministry use it.
Results
The SMNG program benefits mainly poor households in urban areas, as shown in Table I , since 83.0% of affiliated households are in the bottom four deciles, and 72% of households are in urban areas. The low affiliation rate in upper deciles could have two main explanations: government efforts are targeted to the poor, and better off families have more options to finance child healthcare, such as current income, savings, and private health insurance, among others. On the other hand, the ENIGH 2008 5 These results suggest that a bigger effort of coverage and affiliation in health services is required in rural communities.
Although one of the program's main objectives is to reduce households' economic burden so as to avoid family impoverishment due to health problems, beneficiary households do spend on child healthcare. About 63.3% of households spent on healthcare for their SMNGbeneficiary children, with a higher percentage in urban households (Table I) . However, the lower the socioeconomic level and the corresponding capacity to pay, the higher the proportion of households that do not spend money on healthcare. Why 36.7% of households do not spend in child healthcare at all represents a future line of research since the SMNG National Survey 4 does not provide information about if this is due to full access to For households who did spend on child healthcare, average annual expenditure is higher for those in urban areas than those in rural areas in 8.1% (3 379 versus 3 127 MEX$), but child health spending represents a higher proportion of households' total expenditure in rural areas: 7.7% versus 6.1% in urban areas. At the bottom of the income distribution, using the cutoff points from the ENIGH for building the national deciles, urban and rural households spent almost the same, 1 654 and 1 632 MEX$, respectively, while in the 2 to 6 deciles rural households did spend more, 2 550 versus 2 364 MEX$ in urban areas, statistically different at 99 percent. One possible explanation is that access to public health services in rural areas is limited, so households have to spend more to seek health attention for children.
On the other hand, 51.2% of households' recipients of Oportunidades spent on child healthcare versus 66.7% of non-Oportunidades beneficiaries. In addition, the out-the-pocket expenditure is 25.8% lower for Oportunidades' recipients with 2 577 MEX$ versus 3 475 MEX$ of non-beneficiaries. This result suggests that SMNG households spent less on child healthcare not only because of the benefits of the program, but also because households are using Oportunidades health benefits. It could be a cross effect of Oportunidades. On one hand, this program provides free access to primary healthcare, being this access to health services validated prior to affiliation; on the other hand, Oportunidades' health preventive actions are compulsory for beneficiaries so it could be a reduction in disease-related morbidity. To analyze the cross effects between programs, subsequent surveys could include a set of questions relating to expenditure, morbidity, usage of SMNG healthcare services and of other social programs that award medical and preventive attention, including Oportunidades. The SMNG National Survey 4 only provides information about whether families are beneficiaries of Oportunidades and not if those affiliated households are using health care from one or both programs.
Regarding catastrophic expenditure, the percentage of households that spent more than 40% of their capacity to pay on child healthcare ranges from 4.3% to 6.8%, depending on the definition of households' capacity to pay (Table II) . Using the 30% threshold of the households' capacity to pay, the percentage of households with catastrophic spending goes from 7.4% to 11.6 percent.
The proportion of households with catastrophic spending is lower for Oportunidades' recipients with all three definitions. Using the 40% threshold and definition 1 of households' capacity to pay (WHO definition), 7 3.5% of Oportunidades beneficiaries experienced catastrophic expenditure versus 4.5% of non-Oportunidades recipients, a significant statistical difference at 99 percent.
In relation to the composition of healthcare expenditure, medicines represent 57.2% and medical appointments 34.3% of total child healthcare expenditure, as shown in Table III . The composition of healthcare spending is very similar between Oportunidades beneficiaries and non-beneficiaries. Medicines represent the largest spending item for affiliated households, although the proportion is lower for households with catastrophic expenditure: 49.4% versus 60.1%. The difference implies higher spending in medical appointments, hospitalization and laboratory studies for households with catastrophic expenditure. Hospitalization for these households represents 6.0% of total health care spending. It must be noted that only 5.6% of households had hospitalized children.
When a child requires medical care, parents and family members are not only concerned about the illness, but also how they will afford healthcare, especially in low income households. Table IV presents households' financing sources, in addition to current income, to pay for child healthcare, such as savings, loans from family and friends or banks, and selling or pawning of assets. Thirty-six point six percent (36.6%) of all households used some sort of financing to pay for child medical care, even though the children are affiliated to the program. This percentage is lower for Oportunidades beneficiaries with 32.8% versus 37.7% for non-beneficiaries. The most important source of financing is loans from family and friends, since 25.7% of households used them, affecting future consumption, as the loan has to be repaid.
Households with catastrophic expenditure had higher need of external resources to fund medical care for their children with 72.6% versus against 35.0%of households without catastrophic spending also relying on loans from family and friends as the most important source of financing with 52.1%, while 17.1% used savings and 10.7 pawned family assets. These figures show that even though children are beneficiaries of SMNG, their families had to depend on external resources to finance medical care at the expense of future consumption.
Health care costs and financial constraints of households also made them postpone and/or cancel child healthcare. Even though all children in the survey are affiliated to SMNG, as shown in 
Conclusions
The SMNG National Survey 4 shows that the program is primarily supporting poor households, since 83% are in the poorer four deciles of the population. Coverage is concentrated in urban areas at 72%. These results imply that even though the program is reaching poorer children, additional efforts are necessary to affiliate the rural population, especially the poor who have low coverage through social security. Regarding child health expenditure, urban and rural households in the decile 1 spent almost the same, 1 654 and 1 632 MEX$, respectively, while in the 2 to 6 deciles, rural households spent more, 2 550 versus 2 364 MEX$ in urban areas, a 99% statistically significant difference.
Although children are affiliated to the SMNG, the economic burden for families for child healthcare is still important: 4.3% of households faced catastrophic child Not attend to the health problem of (name of the child)? (Possible responses: Yes, No, Don't know) Results from question i) are presented in "Postponed" and results from question ii) are presented in "Cancelled" health expenditure, and this percentage could be up to 11.6%, depending on the definition used. In addition, 36.7% of affiliated households used external sources of financing to pay for child healthcare, the most frequent being loans from family and friends. Regarding the decisions on health due to financial problems, 15.5% of households postponed and 10.1% cancelled child medical attention. Oportunidades beneficiaries do better regarding economic burden: out-the-pocket spending is lower, as is the percentage of families with catastrophic spending. On the other hand, medicines and medical appointments represent the higher proportion of healthcare spending for SMNG-affiliated households with or without catastrophic spending.
Results from the SMNG National Survey show that economic burden is important for affiliated families. Therefore, improvements to the program are required to reduce out-the-pocket health spending and catastrophic expenditure. It is necessary to increase effective access through more and better health services, mainly in rural areas, and to improve the mechanisms to ensure that households are well informed about the benefits offered by the program.
It is important to mention that this study has several limitations so that its results should be interpreted with care. First, the analysis did not have a basal survey and a comparison group, so the impact of the program on children healthcare expenditure is not measured. The program did not obtain baseline data previous to the beginning of the SMNG, and the SMNG National Survey could not get a comparison group since the SMNG and Seguro Popular were already widespread. Second, since questions about household income were limited and it could be underreported, per capita spending was used to classify families by socioeconomic level, instead. Finally, the SMNG National Survey detected confusion among beneficiaries about affiliation to the SMNG; an important percentage of families did not know they were affiliated to the SMNG, instead they mentioned affiliation to Seguro Popular. Since this fact was not expected in the design of the questionnaire, families that mentioned not to be affiliated to SMNG were not asked about access and utilization of SMNG services.
Therefore, due to this lack of information, this study did not include a relation between healthcare expenditure and use of program's health services, so a possible bias may be present in spending data by households' decision making about using or not using health services.
Among the strengths of this study, it can be mentioned that the survey was fully conducted by INEGI, with highly experienced staff; the sampling design allows generalizing results at urban, rural and national levels. In addition, these results can be taken as a baseline evaluation of the program for subsequent surveys, and for defining public policies, since this study points out opportunities of improvement for the program to reduce healthcare expenditure.
